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(57) Abstract: A compound having the activity of glucokinase 
activation and being useful for the prevention or treatment of 
diabetes, etc., represented by the formula: (I) [wherein X is a 
nitrogen atom, etc.; Y is an oxygen atom, etc.; R 1 is an option- 
ally substituted 5 to 6-membered heteroaryl group, etc.; R 2 is a 
hydrogen atom or a fluorine atom; and the ring A is an option- 
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formula: (II) ], or a pharmacologically acceptable salt thereof. 
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5 

g (GK) (ATP : D-h exose 6-phosphot 
ransferaze, E C 2 . 7. 1 . l) i4; Pi?LIS<£>4«|<7)^3ry 

Mf4IH-T*fo-5o ^t-«© 3 y f-f (i, ii, ii 

15 1) 14, lmM^TO^/U = -^ai«T»*fiH4^iaftLTL*5 0fc»L, ^ 
^3*t-f0^3-^l:»t5Kmli 8mM^^aW*JlllSHiliwjSV> 0 
lot, lE^stm (5mM) J^fe, ^#Jk*|±# (10-1 5mM) <Dtia.W& 




(A) 

20 ■C*$*lSfl:'fr4fc*S|B«SnTV^5 (0»J;tf4\ #^2004-501914^ 

mm) o 

ua>u ±IE^: (a) "e**4xsfl2**f4, =*^-yy 7 &fcy h=*-y 
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^)<b LTtt, #J;itf. 55 (B) 



■e&£flZ{t&m*l£M.£inX^Z ^2 00 2-53 64 1 4t^ 

-r&fc>1b N *389IW:, ±SB@WSr»fiK"f-5fc«>^, TIE (a) ~ (i) IS«tO 
(a) A (I) 



H 
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R 1 — Y- 




[5£<k xtiMisc-T-xttCH^u Yitmmmi-xnmn^^L. r 1 

\*&T<D (1) , (2) , (3) , (4) , (5) RXf (6) d^ffitfciliR;* 
tbS-OgXfiJI^&^L (fcf'U R'WTW (1) (5) <£>4§£-{Cf3u 

io (2) ry-/v«, 

( 3 ) W.m% L < tt^tt©(Si»T/V^/WS, 
15 tt2WUTV^fcJ:VN) , 

( 5 ) wmm t < (onmr/^^&Rx/ 

(6) frmw.^- 

AfSfi, A (I I) 




20 
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sy^ *y-sgb<tt^H^T/u*/v;fr/w<*>r/i'S, ^•y-^u<«v J - 

ISt/iil^, flttltJR^Rtflfc*^ 6» 4 5 « i 9 Sift * *i5 n m-* 
MP) 1 Jbm 3 W bt V t> ± ^ * 5 6 ft <£>-x b r y 

20 £ 

(b) R 1 ^ £AT<d (l) , (2) % (3) (4) frb&MKmVlZinZ 
l75M3WL"CV^-CtJ:V^ -CfeSBtlie (a) SB*fe©ft£*JXtt*<03fS¥W£SqF 

25 (i) mmm*. mnm+RTmmmi-frbtezmzQmftznz^Tvm** 

mm 3 ^-fZ> 5M6 lo^r o7!J —AS (i^-r b r y — y^Stt 

(2) ry-yus, 

( 3 ) WMM L < li^^©®i7/^/i'MtJ ! 
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5 (c) R'ri\ £XT<D (1) ATI (2) ^"bffiS(-)ift£*i£-<DS (fcfcU 

(1) S^S^x ^m^t>*^J^^^^5S¥<t'9 3i^$^^^7 i n^?r 

10 7*=^Stm^atS:Jg^Lrv^rtJ:^) 

(2) 7JJ-/H 

(d) TOS#|8a>fe^£ix5B&S*l3-Xtt£&o-C, 13gL< 
3l4^rLTl^TtJ:V\ f7/n [5, 4-b] fc°y^~/Wg, h'yi>^m. 

^TiyTyj^mxitt'yvv^mxh^mu (c) mmvik&voxnznm^ 

15 ttlcflF^StlSE. 

( e ) * ( I ) ( I - 1 ) 



[5fc«K *K*ttlfnE^RI C] -CfcSMIS (c) Xit (d) tf^-fti^-^tcfE 
(f ) it (I) AS* (1-2) 




(1-1) 
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(1-2) 

ds«k &&*ttm&\z.mt] -cfcsflrse (c) (a) w^-rtifr-m^m 
( g ) Y#wujw^T?fcsiwiB (e) umoit&mxitzom^mmmzfiz 

(i) SI (I) T^SftSffrfr*^ [6- (4H- [1, 2, 4] MT)A- 
;V-3-^/M/V7 7^) -^r-^/y y-4->f/W] -f7/D [5, 4- 

b] — r^-r^y, 

10 [6- (4-^f^-4H- [1, 2, 4] MJ7)/-yV-3-^/M/V77^ 
[6- (4->f;V-4H- [1, 2, 4] hyr/— /U-3— {^77 = 

/v) -^yy^-4-^yu] -^7^-2-^^-7$^ 
(6-7i^^t/!) fA) -f7^-2— -<a- 7^, 

15 [6- (4H- [1, 2, 4] 7/-/V- 3— </V^7 7-^) -^H"/ 

yy-4- f/u] -t°7^-2-'f/i'-7^, 

[6- (4-^^-4H- [1. 2, 4] f^/V7 7 ^ 
A) y f-4— f/U] -f-T^/n [5, 4-b] tfy^^-2 — f/l— 

20 (6-73:/*^-*^^!; ^-4 — fA) -f-T^/n [5, 4-b] fc* y *J 
y-2-^^-7^, 

[6- (2-7^P-73iy *v0 -3^/y >-4— fA] -^T^n [5, 
4-b] tfJJ 2-^^-75 ^> 
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[6- ( 1 f /V- 1 H-'f > 2 -/f ;Wyl/77=/l') -3r^/L> 

>- 4 _> C/u] -f7/n [5, 4-b] 

[6- (^y^y-2—f/w77^) -#ty!)y-4-^^] -f-rv 

n [5, 4-b] t°y v ? y-2-^yV-T5^, 
5 [6- (4-^f/l'-4H- [1, 2, 4] h!)7/-/l'-3-'f/^/l'7 7- 
M - (3-*?vU- [1, 2, 4] ^7^7/- 

[6- (t°y ^v?y-2— o^/^r^v) -*^y V-4— OKI -^r 

)/d [5, 4-b] t*y ^V-2-^^-T^^, 
10 [6- (4-^f^-4H- [1, 2, 4] MJ7/-/l/-3-^^^7 7 = 
-Wyy-4-^^] -^T>/n [5, 4-b] fcTJJ v^-2— f/U- 

[6- (4->f/P-4H- [1, 2, 4] hU7^;V-3-'{^/W7 7- 
/V) -*t-i- % /y Is-A-jfr] -f-TVu [4, 5-b] \??i?l'-2 — < 
15 75V, 

-<>Xf7/-/P- 2—T/V- [6- (4-^^-4H- [1, 2, 4] M 
7/-/V-3-^f;M/l'7 7^) V-4-^/W] -7$y, 

[6- (3H- [1, 2, 3] hyry-yV-4-^/^/U7 7^) -3^/ 
y>"-4-^yV] -^T^/n [5, 4-b] fc'y v^- 2 — -T/W-T 
20 (l-^f^-lH-^y- 7V-3--f/W - [6- (4->f/V-4H- 

[i, 2, 4] hy7y-^-3-^;^7 7-/v) -*i-yy ^-4— < 

[6- (4-^f;V-4H- [1, 2, 4] f^/^-S-^^^z- 

/v) -*-7-;/y ^-4-wVkl -t°y 5; v^^-4 — fyu-7$y, 

25 (5-^f/V-^7'7y-2-^) - [6- (4->f;V-4H- [l. 2, 

4] hyry-/v- 3-^^/1^77^) v y-4-^/w] -r^, 

[6- (4->f;V-4H- [1, 2, 4] h!J7y-;l-3-^^^7 7 = 
/V) -Sr-^/L) >-4 — OKI -t°«;v J ^-2 — fA—T?^ 
(5-^00-^7/^-2-^^) - [6- (4-^f^-4H- [1, 2. 
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4] h!)7/-^-3-^/W77^) -*~r>TV >-4— fAO -7^, 
[6- (2-7/1^p- 1 -7/Vs!rtiff-/V-=c -W!)>-4-^ 
/V] -f-TVn [5, 4-b] try i?y-2-4;is-7$.y, 

5 (6-4 f/V) -f7^/n [5, 4-b] fc*y 

^y-2-f^-7 5y, 

[6- (2-kFn^->- (IS) -p« ^A— h V V- 4 

tV) ] -f7/p [5, 4-b] t°y v^-2— fA-T5^ 

(e-^^n^yf/m^-^ftyii V-4--fA) -f7/n [5, 4- 
10 b] t , U^-2-'f/l'-7?y, 

[6- (2-7/K*p- 1 -7^tP^f^-i h^vO - ^-TV l> ^- 4 ->T 
/V] - (1 -^fvW- 3-WA-) -7S>\ 

[6- 1 -y;v^u^^-;v-^ h*-» -^^/y^-4-W 

/V] — Yy^rf-/— /V-3-> fA— 
15 [6- l - 7;Vtn>f/l'-x h^v") -^^y^-4-'f 

A-] - (5-yj^u-^ryt2 [5, 4-b] tf y A-) -7?y, 

[6- (2 -7;u^-n- l h*i/) -3^/ y 4 -^f 
/V] - (5-^ h^r->-^T/n [5. 4-b] t^^y-2—f/U) -7 5>, 

[6- (4H- [1, 2, 4] MJ7/-^-3-'f/^77^) -If UK 
20 [3, 2-d] tfy $i?^-4->f^] -f7/o [5, 4-b] kl^y- 
2 — f/l'-T^y, 

(6-7^y^r^-t°y K [3, 2-d] bf y Sv^-4 — T/V) -f7/~ 

A--2 — ryv-7^, 

[6- (4-^f^-4H- [1, 2, 4] hyry-^-3— (A,W7t~ 
25 /V) -try K [3, 2-d] fy$^-4-^/l/] -f7/-^-2-' rA— 

7?y, 

[6- (4->5=VV-4H- [1, 2, 4] MJ7/-^-3-^^7/W77- 
AO — 1° y K [ 3 , 2-d] t°y 5i^V-4->f/P] -f7/n [5, 4-b] 

fy^y-2-/f/w-7^y, 
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[6- (5-^/l'-4H- [1, 2, 4] M)7/-^-3-^/M^7 7 = 

fr) -t*y k [3, 2-d] \?y *i?y-4-4/u] -f-ryu [5, 4-b] 

f7/n [5, 4-b] try ^i- — 2— -Tvl — [6- (3H- [1, 2, 3] h 

5 V tV—jv- 4-Jfrxfry 7=-fr) -try k [3. 2-d] bry§^-4- 

(6-;* h^v'-dr-^/y ^-4-^*0 -t'y^^-2 — 
(6- t Kn^^-df^yy ^-4--T/^) -^X*/n [5, 4-b] fy-^ 
^-2-^-7? 

10 6- ( 1 - >f/H^7 V— fr- 3 -/f/^;V7 7=^) -^T^/n [5, 4- 

b] t°y v ? ^-2-^/wt°y k [3, 2-d] try 4-^^-7 5 

(6-if;W/V7 7^) -f7/o [5, 4-b] t°y>^-2 — CA-fy 
K [3, 2-d] t°y $v f V-4-> f^-7^y, 

(5-p< h^rv^f A— 1, 2, 4-HJ7/-;l'-3-'f^I/77^) f 
15 7/b [5, 4-b] t°y i?y-2— (frt'V K [3, 2-d] t°y^v^- 
4 — f/V-7^, 

(5-^f/H^7^-2-^) -6- (1, 2, 4-byry— yl/-3— f 
;W/V7 7^) t°y K [3, 2-d] t°y 5 *J>- 4 — < fr-T 5 ^ 
6- (1-^^/W-f fr-2 — f/V^/l/7 7=/V) - (S-^f/Pt^v 5 

20 >-2-<<fr) t°y K [3, 2-d] t°V 4-4 fr-T 

6- U /W-2-^/^/V77^) - (5-^^/Vt°7^^-2-^ 

a) fy k [3, 2-d] t°y ^^-4-^^-7^; 

6- ( l -if /K ^ y/-^- 2 -^f;^/V7 7^) - (5 -*7vH??5? 
^— 2 — -T/W) t°y K [3, 2-d] t°y S^-4-> (fr- 75^ 
25 (5-^^Wt°y S^- 2— T/V) -6- ( 1 f-frH'y V— fr- 3 -> (VP* 
/V7 7^) t°y K [3, 2-d] try §i?V-4->f^-T$^ 
6- (1, 5-v^5vWf K<- 2-^fr^fry 7=-fr) ~ (S-JJ-fr 

bf7v ? ^-2->f/W t°y K [3, 2-d] tfy S S^- 4 — ( A<-T S 
6- (4-^fvW As- 2 -4 A** fry 7—*) ~ (5->f/H^7^ 
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try k [3, 2-d] t°y 5^-4— r/w- 7^7, 

(5-^fvH^y -6- (1. 2, 4- h y7/- /U- 3 -4 

jV7,/vyr~fr) t°y K [3, 2-d] t°y v^y-4-^f/i'-7^y, 
(5-7/^pt°y v^v-2-^/w) -6- (i, 2, 4-hyry-/u- 3- 
5 ^/^/V77=^) try K [3, 2-d] t°y ^ 5?y-4->f/u-7$>\ 
[6- (t°y^>-2 — f/^/v7r^) -try k [3, 2-d] ey^v? 

^-4-^/W] -^-T^p [5, 4-b] t°y ^-2-^^-7$^, 
[6- (1, 3, 4 2->fyU^7 7=^) -fyK[3, 
2-d] tfy $5^-4->f AO -f-T/o [5, 4-b] tT y S^V- 2 ->f 

10 /v-7-;y, 

[6- (1-^fvW- 1 H-7 b7/-^- 5 - /f ;^/V7 7=^) -try K 
[3, 2-d] tT!l$5?y-4-'fA'] -f-T/n [5, 4-b] t°y^- 

2- ^^-7$y, 

[6- (4H- [1, 2, 4] h!)7/-^-3-r;M/W7 7^) K 
15 [3, 2-d] try $.i?>-4-' r/W] -3->^/P- [1, 2, 4] f 7^7 
5 — f;P-7^y, 

[6- (4H- [1, 2, 4] Hl7/-/V-3-^/V^7 7^) - 1° V K 
[3, 2-d] fc°y f/V] - (l-^f^-lH-^y-^- 

3— <M -7^y, 

20 [6- (3-7/Vto-^/=h!)/V-2-^/^/V77^) -fc°yK[3, 



2-d] try v^-4-^/1/] -3-p«^- [1. 2, 4] f-T^T"/— 
fA—7^ >\ 

[6- (3H- [1. 2, 3] h!)7 , /-A'-4"-f/l'^77=^) "ff K 
[3, 2-d] \£ y §5^>'-4 — - (l-^f^-lH-^y-zV- 
25 Z-<<A) -7 5^, 

[6- (5-^f^-4H- [1, 2, 4] hU7/-;V-3-^/M/!'7 7^ 
/!✓) — t°y K [3, 2-d] ey 4-^/1^] - (l-^f/l'-lH-f 

[6- (3-^pn-t°y •77-2-^^^7 7=/!') —try K [3, 2- 



WO 2005/090332 PCT/JP2005/005991 

11 

d] try *'^-4->f A/] - (l-^f^-lH-t:7)/-;v-3-^^) - 
7 5>\ 

[6- (3-WV-trif v?>-2 — f/^;U7 7^) -t*y K [3, 2- 
d] t°y SS^-M— </!"] - (l-^f/V-lH-k t 7 , /-^-3- iVW) - 

5 t 

[6- (3-75 K-^!l^-2-'f^/l'77=^) — tf 1> K [ 3 , 2- 
d] f'J5i/y-4-^^] - 1H- 3— fVU) - 

6- (lH-^yX/f si>-2-< < iv7,)vyr=.iv) -n- (i— 

10 /l^-lH-^7^-3 — <>v) fc'y K (3, 2-d) f!/5^y-4-^ 

6-K5-75/-4H-1, 2, 4-^)7^-3 — f/V)7/U77- 
/W] -N- (l-ptf-/V-lH-t'7y-^-3— <;v) t°y K (3, 2-d) 

t°y 5^-4-^-7 5y, 

15 N-t"7^-2- (4H- 1, 2, 4 - h V TV—jV- 3 -^/V* 
;vy 7 =.;v) K (3, 2-d) fc° y 5 v>V- 4 -> f A--7 5 ^ 
N — f (4H-1, 2, 4 - h VT^—/^- 

3- ^^^7 7^) t°!) K (3, 2-d) l?!l5i^y-4->f/U-7$y, 
6- { [6- (4H-1, 2, 4-F!)7/-^-3-^;M/>7 7-^) t° 'J 

20 Kl3, 2-d]t°l) 5^y-4-^/U] 75 /} =: = <tV ~ /K 

(4-*f7U-l, 3-f7'>/-^-2->f/V) -6- (4-^^-1, 2, 

4 - h yry*— /w-3 — {/U7^7 7^) -*ci-^V y-4-^^-7 5^ 

(5->5vV-l, 3-f7y-/V-2-r/V) -6- (4-p<5vP-l, 2, 
4- M)7)/-/V-3-^^^yW7T-/^) -W!Jy-4-^/l/-7 5y, 
25 6- (^/W^y*^— h-2-' f/U) 7;l/77^-f7/o [5, 4-b] 
f y 2 ->T /ls*-f>r ->T/W-7 5 >\ 

6- (2-fc Y^^-^^-^^y 3L=- )V7s)V7t~ AO -f7/D [5, 4-b] 

try 2 —f/^tyy y-4-^^-75 

6- (f7^>-2-^/^V77^) -f7/n [5, 4-b] fyv^- 
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6- (3 -yjl>*a K°V 2 — f/V^yl/77=^) -f7/n [5, 4- 

b] try ^-4— f^-r^y, 

6- (^^/:r— h- 2— f;^;V7 7^) -f7/n [5, 4-b] f^v? 
5 7— 2 — JV^-ir-/ ]) I/— 4 — )V—T 5 > x 

6- (3-^oPk'y^y-2-^/V^77-/l') - (1 -;>< i ?v^tr7;/— 
,'^-3-f/^) ^t , /!)y-4-^//-7$y, 

[6- (2 f;P7 5 J - ifyV^/l'7 7=;l') -^rt)/yy-4-'f 

/P] -f-Ti/n [5, 4-b] ^-2-^^-7^ V, 
10 [6- (i/^n^yf;i/^;i'77=/i') -*-f-*S V >- 4 /v] -f7)/p 
[5, 4-b] t°!J'yy-2-^/i'-7^y, 

[6- ( 2 - 7/Vt o 7 x ^;V^;V7 7 ]) >- 4 -- -^T 

[5, 4-b] try $^-2 — t/v-t$^ n 

[6- (2-^ h^i/7x=A'7/l/7 7=A') -^i/y -5^7 
15 5/o [5, 4-b] WW -2 — f;V-7^y, 

[6- 9 Jls- 2-4 frit***/) — f^] 

TV xi [5, 4-b] t°y-7y-2-^;i'-7-;y, 
[6- ( 3 -77 y t° y -y y- 2 -'f y) -^t/!)y-4-^^] -f- 

77*n [5, 4-b] t°y ^-2-^^-7$ ^ 

20 [6- (3-*/v*>f-5: Key v^-2-^/M-*^) -^yy^-4-^ 

A'] -f7/o [5, 4-b] If y ^-2-^^-7^, 
[6- (fc°yv^-2 — T/U^-^riy) -*t/yy-4-^^] -f7/n [5, 

4-b] i^yi/y-2-'f^-7^y, 

[6- (3->^yut°y w-2-4 ^j>r**s) -=Jft/yy-4-^/i'] -f 1 
25 t:/d [5, 4-b] ^yv?y-2-^^-7^y, 

[6- /W<*4;l,-t<?jU?j-*c*/) -dri-yy^-4 — f/l-] -f-T 

yo [5, 4-b] ey ^-2-^^-7$ >\ 
[6- o-^A^Mwu^y i>>-2 — r^^r'» -^ftyyy-4- 

-f^U] -f7yp [5, 4-b] t°y ^-2-^^-7 5^ 
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[6- (3-^nDt°!)^y~2-^/^i/) -^rt'/9 >- 4 — C/Kl - 

3- ^fvW- [1, 2, 4] f7^7/-/V-5-^f/l'-7^, 

[6- (3-7^nk , !i^-2-^^^) -dr-^-yy ^-4-^/W\ - 
Z-j-^tV- [1, 2, 4] f7^7 , /-/l'-5-'f/l'-7^> 
5 [6- (3-^nnk°U^^-2-^y^=¥^) -*1"S V is- 4 ->T/U] -t? 

y ^-2-^/w-r$^v 

[6- (fh7t Ko-2H-^7y-4-'f^t^) Vs- 4 — ( 

/!"] - (1 -ftf-tv- 1 H-t*7^-/W- 3-> r/W) -7 5>, 

[6- (3, 5 - ^7^to f!) i?y- 2 -^/^^-/) - 

10 /V] -3-^fvV- [1, 2, 4] f-T*JT"S—A'-5 — (/V-T^>, 

[6- (2-^np-e- ^aiy^v^) -^-t/yy- 

4— f/W] - lH-t'7/-^- 3— f/U) — 7 5 is* 

[6- (2, 4-v ? 7>'M-n:7zc/df$/) -3^/ y ^- 4 ->f /V] - (1-7 

f;v-lH-f7 s /wu-3-'f;i') -7^>\ 
15 [6- (2-7;M-n-6- (5-7fvV- [1, 2, 4] ttWT % /—fl'- 

3 — r^) 7*y*i/) -3-^^/w- [1, 2, 

4] ^7^7^-5-^^-7 5^ 

[6- (2 - 4 - {j. e f-fr*A,'&^fls'7 a/ dr^) V >- 

4— f/W] -3-^^- [1, 2, 4] f7i?7/-^-5-'f;V-7^, 
20 [6- (2-7/W^-n-6- (7 j 7VK*/l'*— AO 7^7 -^j/y^- 

4-4 )V\ - (1 lH-t°7/— /U-3->f/W) -7 5 V, 
[6- (2-7/V^"D-6- (^fyl^MwW) 7:*ydri/) -^r7-/y V- 

4 — f/W] ~ ( 1 -if /V- 1 H - k*7 3 -^f /V) -7 5^ 

[6- (2-7^n-6- (7^7./U*n^) 7x/*-» 
25 4 — f /V-D -^^-2-^^-7?^ 

[6- (2-*po-6- U^y7/v*^7^y) ^lydriy) -^yy 
>-4 — f/u] - (i-^^vu-iH-br 7/-;i'-3-^;i') -7^y, 
3-7^^d-2- ( {4- [ (t'7^-2-^/P) 7?y] Jf.-7-^y^- 
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[6- {jf-fryt yv-2 — <j\s***s) -^yy^-4->r^] - (1- 

[6- (2, 4 6 - (^/l^/l^-A-) y^J^-y) -SrlrV 

— - (l-^^-iH-tf^y— — T/V) -r^y, 

5 [6- (2 6 - (^/l^/M^AO :7a: /3r^) -^f^-yy>- 
4-> f^J -f-T^/n [5, 4-b] t°y S»-2-' f/U- 7^, 
N- (l-^f/V-lH-^7^/V-3-'f;l/)-6-[2- 

3-7/^p-2- ( {4- [ (5-^f/Wb°7^^-2— Y/V) 7 ^ /] 
10 yy>-6 — (M Hr**s) ^/-h!)^ 

6- ( 3 - ^ n d f !) i?y- 2 - ^f;^/i'7 7 - ( 1 — Tvi'tf 9 

r/v) =^i-y y ^-4--r/w-T^>> 

6- (3-^nPt||-;y-2-^ i 'l'^77^) - tT9^ 
15 6- (3-^nnt^-/y-2-^^;V7 7^) - ( 1 H- 1*7 /W- 

3 — i/v) y ^-4 — r/u-T$v, 

6- (T-fefvUf-*!) ^V-4-^/V) t=Sr->-N- [1, 3] ^T^/n [5, 

4- d] fc°y v^-2 — ( /1s*f-t"/ V y-4-^^-7$ >\ 

N- (l-yf^-lH-f7y-^-3- f/V) -6- (t , 7v ? V-2-^/W 

20 wyy-4-^^-7 5y, 

N- (l-^f/l'-lH-t77*-^-3-^;V) -6- (t°y^^^-4— T 
6- [2-7/M-p- 1 - (77V^-o>^/W) Jih^v-] — N— [1, 3] ^7 

j/n [5, 4-d] fc*y ^-yy-2-^/^ty*!)y-4 — f/v-7^y, 

25 6 - [ (3-7nofU^y-2-^^) ^v-] -N-l, 3-^7/-^- 
2— 1'7^-7-y'y ^-4-T^^ (1 -^fTHf?:/— /l*-3-> (M *7"y*y 
y-4--f^-7?y, 

6- (1, 3 -^y/fT/- A'- 2 -^/l^^ri/) -N- (l-^TvW-l 
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N- (1 -*7A'- lH-t'7/-/l/-3-' f/W -6- ( 
/vir* <» * -T V V v - 4 — Y >v- y 5 

6- [ (5-7/U^-Pk°y V^-2-<<JV) — N— (1-^tvU-I 

H-t°yy-^-3 — f/u) wyv-4-'f/v-7 5y > 
f^y— r^) y 4-' (fr-r^y. 

N- (l-^f;U-lH-t'7/^-3-'f^) -6- (try v^-3-^W 
6- [ ^^-2->f/U) -N-4H- [1, 2, 

io 4] - h y 7/-/v- 3 —f/^t / y 4 -r/w-r ^ 

6- [ (5-7/1'tn^y 5j-3rv-] — N— (1-^^-1 

H-f7/^-3-^^) */V >--4— </V-T^^ 
6- [ (3-* on try v^-2— f^) -N- [1, 2, 4] -^T 

v?7/-/V-5 — f;^t/y y-4-'f/i'-7$y, 
15 N- (l-^f/V-lH-lf7^-3-^;V) -6- [ (3->f/Vt^i? 

6- { [3- &7A'*b*'7-A') t°y v^-2 — -f/V] tf-'frS'} -N- (l- 

^f^-lH-k^^-^-S-'fyv) *t-)-yy ^-4-^yw-T^^ 

N- (l-pt^-lH-f7 % /-^-3->r/V) -6- { [3- (hy7/Wt 

20 p^^/w) f y v^-2 — f/H W!iy-4->f^-7 5y, 

[2- ( {4- [ (l-^f^-lH-tf7^- 3—T/V) 7 5/] 

6- { [3- (7^*pyf^) f'J v^-2— f/kl a-*^} — N— (1-^ 
fvu- l h- tr^ 3 -4 fr) *i-y~ -4A<-7 \ 

25 1- [2- ( {4- [ (l-^f/V-lH-t , 7/-/V-3H/l') 75/] * 
1r>/9 is- 6-' (M ir**s) VWsZ-AA*} 

5-^nn-2-^f^-4- ( {4- [ (l-^f^-lH-^/-^- 
3— f/U) 7=-/] dr^yy^-6— Y/W fy^y-3 (2H) - 
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6- [ (6-7^Pt°y^>-2--Y/l') -N- 

[3-7/M-P-2- ( {4- [ (l-^/P-lH-^7/-/V-3-^;i') 

5 6- [2-7/KTP-6- '7i/*V] — N— (l-Mf- 

iv- lH-t*7 /u- 3-4^) V >- 4 — 5; 

[3-^nn-4- ( {4- [ ( 1 1 H- t°7 3 -> f /W) 7 

/•fvW-5- (^yK^Uzfcn/P) -2- ( {4- [ O-^fvV- [1, 2, 
10 4] -<?Ti?Ty-/V-5— f/U) 75 7] *-^/y ^-6— f/W #*^) -< 

3-7/M-U-2- ( {4- [ (1-t^y i?y-2— /U- 
3— f/1") 75 7] dr^-i/y ^-^rv/) -<>y*~hy/K 

1- [3-7/^o-2- ( {4- [ (l-^f-ZW- 1 H-tf 7^-3-' f 
15 /v) 7 5 7] 7a:=:/U] x^yy, 

6- [ (3-^cof!)^-2 — T/W) ^-^-^] — N— [1- (^7;^o^ 

^) -1H- ^7^-3-^^] wyy-4-^^-7^y, 

3-^crp-N, N-v ? ^^-2- ( {4- [ (3-p<^- [1, 2, 
4] -f7^7 , 7-/V-5-^/l') 757] ^-^y*y ^-^rS/) ^ 

20 y7/^V7? K» 

6- [2-^PP-6- (^^-/W^/W^^^) 71^-7] — N— (3-^7^ 

a—i, 2, 4-^Tv 5 Tv*-yu-5-'f/w) ^y*y ^-4— fyw-T5^> 
/wt°7^y-2-^/w) WUy-4-^;i'-7 5y > 

25 6 - [2-^Pn— 6 - (•7^B7'nl:V^/i'*=./v) 7W dfv"] — N — 
(1 ->3vW-l H-tf 7^-/V-3 -^/P) y >-4-> f A—7 5 V, 

6- [2-7/l^n-6- ^/U^/V*-^) 7i^-7] -N-lH-fc°7 

6- [3-->i7pyafcVHf y fV\ — N — 
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1 H- fc?7 3 -*f AO \)V-A -y(;V-T 5 V, 

[2- ( {4- [ (i-^f^-iH-t7^-3- r/v) 75/] 
y>-6—f/W t^-y) -3- >*/-/k 

6- [2-7**13-6- (^/W***-*) 7i7^-y] -N-lfJJ^ 
N- (5-^nDt 0 7^-2-^^) -6- [2-7/U*p-6- 
[3, 5-^7/^n-4- ( {4- [ ( 1 1 H- V-jV- 3 - 

-r*) 75/] *r-ryv v-6->r*} *^>o 71=^] >*/-/k 

10 3-7/M"P-2- ( {4- [ (1 - ^f;V-lH-tf7 , /-/l'-5-' C*) 7 
5 7] — (A>) -^/-hy/K 

6- [4-^^*-2- (j*^vW*/P#=*) 7^y^r^>] — N — (1-/-^- 

*- 1 H-t°7/-*- 3 — f/V) ^^-4-^^-7^, 

6- (2, 6 -5?7A'tn7x/^ > » — N— ( 1 f-fr- t*7 *- 3 - 
15 WVW) W!/V-4-^^-7$y, 

1- [3-^f-*-2- ( [4- [ (l-^/W-tr^— *-3->f*) 7$ 

7] ^r-T-yy V-6--f*] *3^» 7i-/V] ^9J*s. 

6- [2- (7/^o^f/V) -6- (^^vW^/Uslwl') 7i^v/] -N- 
( 1 H'y /—/V- 3 1)^-4 -^^-7 5 

20 2 - ( {4- [ (1 -^^-t°7y-yU-3--r*) 757] 

^/y ^-6—OW *=^r^) ^w^mj/k 

•7^D/ot> [3-7**0-2- ( [4- [ {l-^f^-f7/-^- 

75 7] ^/y>-6-^*] **>') 7i=/V] /^/^ 
6- [2-7**o-6- (7 h *•>*?■*) 7:r/*v'] — N— (1-7^ 
25 *-lf?3/— *-3-> C*) W!)7-4-^/l/-7 5 7, 

[6- (5-^oo-3-7/VtDl^!J-7y-2 — f ***■«» -^rT-^yv- 
4-^*] - (l-^f/l/-lH-l^7/-^-3-'f/l') -7$y, 
[6- (3 -:7/V*n t°y i?y-2-^^t^^) -*t7!i y-4— f/V] - 
(1 -7 5vl— 1 H-t7/-^- 3->f*) -7 5 V, 
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6- [2-^^-6- fV) 7i/^i/] -N- 

/u- /u- 3 — f/wO W!)y-4-'f/l'-7$^ 
6- [2- -6- (^/V^/M^/W) -N- 

(1 H-fc* *7V—)V-z-4i\A *i-y?V >-A-' f^-7 5V, Xfi 
5 [6- (2-7^V*a-6- (p^^A'SfcWS K) 7*/**>0 

is- 4 — f/Kl - (l-^f/V-lH-^'/- yw- -7?y 

±12 (a) ~ (i) (^{b^X^^^^fF^^ttS^li, ^a^t- 
fffiltW^ftS. "tfcfrt,, fcSSWtt, (a) ~ (i) fcfB*©ffc£*5X 

io ft* <ds^«j tc $ iistt^ b * 5 = -emmm &ft#i- § „ 

Lxm< t^^iBLmmm^titc mz.it, u-y-otr* (Garf i 

nkel D) bWs ra^t'a.-^ tfU^ 7'ff>'f^77^X ^ 
/V3^t- 7X ^3-7 irvif— ^U7f-f*/^ 
15 ^ ir/WX (Computer modeling identifies g 
lucokinase as glucose sensor of pane 
reatic beta — eel Is) J % 7 J* V JJls i? J \r—1 m A' 7 <<\/3r 
p v?— (Am erican Journal Physiology) , ^24 
7t (3Pt 2) 1 9 8 4*Js p 5 2 7-5 3 6, ) e &ifitf>*>=idr 

««tfc^e'^tt*«*'b<t<5Et:i-5 (fclfctf* ^ (Grupe A) P> 

57 -V h 7* — /^y^U7f^ * ir/WX ^a^t- if 

25 yr-f-y^ ^a- (Transgenic 

knockouts reveal a critical requirem 
ent for pancreatic beta cell glucoki 
nase in maintaining glucose homeosta 
si8)j,t/U (Cell),*83«, 1995 ^ s p 6 9 - 7 8 , 3|# 
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(6<fc5 (Mz-lf. 7xl/(Ferre T) hM. ^^VaV x-fT 
y9 TiW— *4 is a >X ^/Ura^-J-— - if (Correcti 

on of diabetic alterations by glucok 
5 inase)j,/Q^^X if ^v/a^ 7^Tn~ * 

^ -tf-^oii/^X if a-i^i- (Proceedings of 

the National Academy of Sciences of 
the U. S. A. ) % I9 3t, 1 9 96^, p7225-7230^# 
fig) , ^=»-*ift£±#KJ:o-c, WW^-^iNBiatJffiHBtewK^li^ 

^IL^ro^3~^^P<^^^^V>Tfig^ffl^feb-CV^o MO 
15 DY2 (maturity-onset diabetes of the y 

o u n g) tw&hzm*\zmmffi*&ffi-zmMK&^x?/i'a*T-*mte 
£ ti. m&<D&TfrfoM±%-<nmm t &o x 

V** (#Jx.ff, Ift^'yh (V i o n n e t N) "big, 
^a-r^^ay I'l' if ^/W^^H — ■ i? v?— >- X T — 

20 y — J s-4 y y-f^^^fy h x^T^-r* 

y^i?^ (Nonsense mutation in the glucok 
inase gene causes early — onset non— in 
sul in — dependent diabetes me 1 1 i tus) , ^ 
'Szl^tJ 9* (Na t u r e Genetics) J3 56|, 
25 1992 p721-722 

T*50, z<D£iteAtch&&itofeMW;Z*i~ ^wih- (g 1 a 

ser B) <b¥, r77$!!7^ — f !J =XA =»-XK /< 

T^r-f^f^^^ fAs^*-) — if ;a-N->3> (Fam 
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ilial hyperinsulinism caused by an a 
ctivating glucokinase mutation) J , — a.*— 
/fy^VK i/-*—1r;\s ^r^V (New England Journ 
al Medicine) , 13 3 81, 1 9 98^ p226-230,W# 

5 m o 

(i) {ciE^^^x^^om^icfF^^^^^fi, i imm%m&%<ot£ 

^(Ventromedial hypothalamus, J£*T CVMHj <t 
15 B&1-) {c:PS^t^:l§^LTV^SCi^BJf J ^^-$tLfc: 0 VMH©^ 29J0#&iNB 

20 V7.i£V*s7-^-u^\lL^foi£7>V^-7.m& 7 &\t (5-2 OmM) 

25 &m z^-r 5^®tc(t«jijE^)^o^^ pj-r , # < o 1 1 m%mffi&%xmm 
m&i-z^ ttf^»imxhotz i immm.m^\,^xh^mxhz> t%z-%tiz> 0 

tot, *3PJ1K:#5 (a) ~ (i) KfE«^<ffc^:m^cO|j£^ftK:i^£ 
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u±.&v, (a) ~ (i) ^mm<nit&%)Xi*%<Dm¥#)^ffg. 

&*#U 0iJxJi\ ^^S, -/ntVuS, ^y^ntVuS, 

& -< y^f/H, s e c -y^/Vg, t e r t -^JV^ ^fyW£ N 4 y 

r^/wg, ^t^yf /H^ -f /H, l. l-sMfvi^ntf/HS, l 

20 /V-Ss 'fy^V/H, l-^fyw<^i t 3-> 

fvl^y^/Ug, 1, 1 -^y^/K/^g, 1, 2-v f y?VK/?vVS, 2, 

2-^yfvl^vUS, 1, 2, 3-^^^^/^ 

3, 3— S?>^^A^S, 1 -^fvl^^/Ug, 2-^^/V^/^ 1, 2, 

2 - h y y fvWT'P tf/Wg, 1 ?*4ftas*lf hM a 

SSritftU fllx-tf, tf-A-g, ry^S, 1 -^x-A-g, 2-^f=;H, 



